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(57) ABSTRACT 

An air conditioning apparatus includes a cabinet having air 
inlet and outlet openings and an intense ?eld dielectric air 
?ltration system disposed in the cabinet between the inlet 
and outlet openings. The ?ltration system includes a ?eld 
charging unit and a ?lter unit. The ?lter unit may be mounted 
for removal from the cabinet on spaced apart support 
brackets connected to the cabinet or to a frame of the ?eld 
charging unit. Electrical contact elements may be supported 
by the support brackets for engagement With corresponding 
contact elements on the ?lter unit and charging unit for 
establishing electrical communication between a poWer sup 
ply and the charging unit and ?lter unit, respectively. A 
shorting bar is aligned With the contact members on the ?lter 
unit for discharging high voltage potential upon removal of 
the ?lter unit from the cabinet. 
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AIR CONDITIONING APPARATUS WITH 
INTEGRATED AIR FILTRATION SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] Filtration of air being circulated by and through 
heating, ventilating and air conditioning (HVAC) apparatus 
has become an increasingly desirable and necessary process. 
The ?ltration of indoor air has become important to maintain 
and improve human health and to keep interior spaces and 
furnishings more clean than heretofore obtainable. In par 
ticular, an effective type of an electrically energiZed air 
?ltration system is knoWn as an intense ?eld dielectric (IFD) 
?ltration system. However, heretofore IFD type ?ltration 
systems, as Well as other types of air ?ltration systems 
associated With HVAC equipment, have been furnished as 
add-on devices and have not been integrated into the equip 
ment including, for example, equipment knoWn as air han 
dlers, fumaces, heat pumps and similar pieces of equipment, 
all ?tting under the generic designation of air conditioning 
apparatus. 
[0002] Certain improvements have been provided in 
intense ?eld dielectric (IFD) air ?ltration systems, including 
those described and claimed in copending US. patent appli 
cations Ser. No. 11/205,656, ?led Aug. 17, 2005 by Larry 
Stephen Bias et al. and Ser. No. 11/205,733, ?led Aug. 17, 
2005 by Robert W. Helt et al., both assigned to the assignee 
of the present invention. The subject matter of US. patent 
applications Ser. Nos. 11/205,656 and 11/205,733 is incor 
porated herein by reference. Intense ?eld dielectric ?ltration 
(IFD) systems are particularly effective but also require 
certain features Which heretofore have not been conducive to 
including such systems as an integral part of an air condi 
tioning apparatus. Prior to the present invention, the inte 
gration of an electrically energiZed air ?ltration system and 
an IFD type air ?ltration system, in particular, into an air 
conditioning apparatus, including apparatus such as a so 
called air handler, a forced air fumace, a heat pump and 
similar equipment, has not been achieved. HoWever, the 
present invention solves certain problems associated With 
prior art HVAC equipment designs and air ?lter systems 
intended to be used in conjunction With such equipment. 

SUMMARY OF THE INVENTION 

[0003] The present invention provides an improved 
HVAC apparatus including, in particular, an apparatus With 
an ef?cient and effective air ?ltration system incorporated 
therein. 
[0004] In accordance With an important aspect of the 
present invention, apparatus adapted for circulating condi 
tioned air (either heated, cooled, humidi?ed or dehumidi?ed 
or a combination of same) includes an electrically energiZed 
air ?ltration system, preferably an intense ?eld dielectric 
(IFD) ?ltration system, integrated into the apparatus. The 
integration of the air ?ltration system into the air condition 
ing apparatus cabinet, for example, provides for installing 
the apparatus in its Working position Without consideration 
for space required for eventual add-on ?lter equipment, and 
Without concern for eventual modi?cation of the apparatus 
controls, or the addition of a ?ltration system poWer supply 
unit and associated conductors, for example. Moreover, the 
integration of an IFD type air ?ltration system into a unit of 
air conditioning apparatus according to the present invention 
minimiZes the risks associated With improper access to the 
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?ltration system components for removal from their Working 
positions Without, for example, prior shutoff of a source of 
electric poWer to the system. 
[0005] In accordance With another important aspect of the 
present invention, an IFD air ?ltration system is integrated 
into the cabinet of a unit of forced air ?oW type air 
conditioning apparatus but is easily removable therefrom for 
replacement, servicing or cleaning, as required. 
[0006] In accordance With still another aspect of the 
present invention, there is provided a unit of air conditioning 
apparatus Which includes an IFD air ?ltration system Which 
is operable at different levels of electric ?eld intensity to 
minimiZe any adverse effects from the generation of oZone 
or the like. Still further, there is provided a unit of air 
conditioning apparatus Which includes an IFD air ?ltration 
system Wherein, upon gaining access to a ?lter unit of the 
system via a door or removable panel of the apparatus 
cabinet or upon removal of the ?lter unit from the apparatus 
cabinet, poWer to the air ?ltration system is disabled. 
[0007] Still further in accordance With the invention, a 
forced air ?oW air conditioning apparatus may be provided 
Which is easily modi?ed to integrate an air ?ltration system 
therein, particularly one of the intense ?eld dielectric (IFD) 
type, by Way of minor modi?cations to support structure for 
the ?ltration system. 
[0008] Those skilled in the art Will further appreciate the 
above-mentioned advantages and superior features of the 
invention together With other important aspects thereof upon 
reading the detailed description Which folloWs in conjunc 
tion With the draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a perspective vieW of a unit of air 
conditioning apparatus including an intense ?eld dielectric 
(IFD) type air ?ltration system incorporated therein; 
[0010] FIG. 2 is a detail perspective vieW of the apparatus 
shoWn in FIG. 1 With a cabinet door or panel removed and 
illustrating the speci?c location of the ?ltration system and 
a poWer supply unit therefor; 
[0011] FIG. 3 is a detail perspective vieW of a portion of 
the cabinet shoWn in FIGS. 1 and 2 and shoWing additional 
details of an arrangement for supporting the air ?ltration 
system Within the cabinet; 
[0012] FIG. 4 is a detail perspective vieW illustrating 
certain structural features associated With providing electric 
poWer to the air ?lter unit and the ?eld charging unit of the 
integrated IFD ?ltration system; 
[0013] FIG. 5 is a detail perspective vieW illustrating a 
sWitch unit mounted on support structure for the ?ltration 
system and operable to shutoff electric poWer to the ?ltration 
system upon removal of the air ?lter unit of the system from 
the apparatus cabinet; 
[0014] FIG. 6 is a detail perspective vieW illustrating 
certain features of electrical conductors and electrical con 
tact elements for one preferred embodiment of an integrated 
air ?ltration system in accordance With the invention; 
[0015] FIG. 7 is a detail perspective vieW of the structure 
shoWn in FIG. 6 taken from a different point of vieW; 
[0016] FIG. 8 is an exploded perspective vieW illustrating 
components of one preferred embodiment of the air ?lter 
unit of the IFD air ?ltration system; 
[0017] FIG. 9 is a detail section vieW of assembled com 
ponents of the air ?lter unit taken generally from the line 9-9 
of FIG. 8; 
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[0018] FIG. 10 is a detail vieW taken generally from line 
10-10 of FIG. 8; 
[0019] FIG. 11 is an exploded perspective vieW of the 
components of one preferred embodiment of the ?eld charg 
ing unit for the air ?ltration system of the present invention; 
[0020] FIG. 12 is a detail section vieW of assembled 
components of the ?eld charging unit taken generally from 
the line 12-12 of FIG. 11; 
[0021] FIG. 13 is a detail section vieW of assembled 
components of the ?eld charging unit taken generally from 
the line 13-13 of FIG. 11; 
[0022] FIG. 14 is a detail section vieW of assembled 
components of the ?eld charging unit taken from line 14-14 
of FIG. 11; 
[0023] FIG. 15 is a perspective vieW of a combustion 
furnace including an integrated air ?ltration system in accor 
dance With another preferred embodiment of the present 
invention; 
[0024] FIG. 16 is an exploded perspective vieW of major 
components of the air ?ltration system shoWn in FIG. 15; 
[0025] FIG. 16A is a section vieW of assembled compo 
nents of the system shoWn in FIG. 16 and taken from line 
16A-16A of FIG. 16; 
[0026] FIG. 17 is a detail perspective vieW illustrating the 
shorting contacts for the embodiment of the ?ltration system 
shoWn in FIGS. 15 and 16; 
[0027] FIG. 18 is a detail perspective vieW shoWing fur 
ther electrical contacts for the embodiment of the invention 
shoWn in FIGS. 15 through 17; 
[0028] FIG. 19 is a schematic diagram of a control system 
adapted for use With the embodiment of the invention 
illustrated in FIGS. 1 through 14; and 
[0029] FIG. 20 is a schematic diagram of a control system 
adapted for use With the embodiment of the invention 
illustrated in FIGS. 15 through 18. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0030] In the description Which folloWs like parts are 
marked throughout the speci?cation and draWing With the 
same reference numerals, respectively. The draWing ?gures 
are not necessarily to scale and certain elements may be 
shoWn exaggerated in scale or in someWhat generaliZed or 
schematic form in the interest of clarity and conciseness. 
[0031] Referring to FIG. 1, there is illustrated an air 
conditioning apparatus, generally designated by the numeral 
20, Which is characteriZed as an upright upWard ?oW furnace 
but Which also includes a vapor compression tube and ?n 
type cooling coil or heat exchanger 22 disposed therein. In 
particular, the apparatus 20 includes a generally rectangular 
box-like metal cabinet 24 having a front Wall 26, a backWall 
28 and opposed sideWalls 30 and 32. The structural arrange 
ment of cabinet 24 may take various forms Wherein, for 
example, a skeletal metal frame is enclosed by removable 
sheet metal panels. For example, front Wall 26 may have a 
removable panel 26a to alloW access to the cooling coil 22 
and to a cooling coil condensate drain pan 23. A second 
removable panel 26b of front Wall 26 may be separately 
removed from the cabinet 24 to alloW access to an integrated 
IFD air ?ltration system disposed in the cabinet and gener 
ally designated by the numeral 34. 
[0032] Referring still further to FIG. 1, cabinet 24 includes 
a transverse top Wall 36 and a transverse bottom Wall 38 
Which are provided With, respectively, relatively large open 
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ings 37 and 39 to alloW How of air through the apparatus 20 
generally vertically upWard in a conventional manner. As 
shoWn in FIG. 1, apparatus 20 includes a motor driven 
forced air bloWer 40 disposed Within cabinet 24 above the 
cooling coil 22 and operable to discharge air across one or 
more furnace heat exchangers, comprising grids of the 
electrical resistance type, and designated by numeral 42. Of 
course, other types of heat exchangers may be included 
Within a cabinet, such as the cabinet 24, to provide heat 
exchange, including a combustion furnace, for example, or 
additional heating or cooling coils connected to a vapor 
compression refrigerant ?uid ?oW circuit, all being of types 
Well knoWn. Moreover, the cabinet 24 and the components 
disposed therein may be arranged in a Way such that air ?oW 
therethrough is generally horiZontal or vertically doWnWard, 
in keeping With arrangements in Well knoWn types of air 
conditioning apparatus. 
[0033] A particular advantage of the apparatus 20 is the 
integration of the electrically energiZed or poWered ?ltration 
system 34 Within the cabinet 24. Advantages of this com 
bination include those Wherein, for example, the air ?ltration 
system may be shipped as an integral component of the 
apparatus 20 from the factory or point of ?nal assembly by 
the apparatus manufacturer or supplier. The controls 
required for controlling operation of the IFD ?ltration sys 
tem 34 may also be integrated into the controls for the air 
conditioning apparatus 20, all in the interest of ef?ciency, 
cost reduction, and eliminating mistakes, such as incorrect 
?eld installation processes, for example. Moreover, by 
including the IFD air ?ltration system 34 in the apparatus 20 
installation space requirements for the apparatus do not 
require consideration for a possible add on ?ltration system. 

[0034] Referring noW to FIGS. 2 and 3, the air condition 
ing apparatus 20 is illustrated With the panels 26a and 26b 
removed from cabinet 24 to further illustrate certain features 
of the ?ltration system 34 and its support structure. Front 
Wall 26 is also provided in part by a third panel 260, FIGS. 
1 and 2, Which does not require removal from the cabinet 24 
to provide access to the ?ltration system 34 or the cooling 
coil 22. In FIGS. 2 and 3, the cooling coil 22 has been 
removed for purposes of illustration. HoWever, in FIG. 2, 
condensate pan 23 is shoWn in its Working position, together 
With its air?oW ba?les 22d Which are spaced apart and are 
located such as to force air ?oW through the cooling coil 22 
When it is disposed in its Working position. A removable 
transverse frame member 25 is shoWn in its Working posi 
tion in FIG. 2 extending betWeen sideWalls 30 and 32 and 
operable to provide at least partial support for the removable 
panels 26a and 26b , both removed in FIGS. 2 and 3. Still 
further, referring to FIG. 2, a removable transverse cabinet 
frame member 29 extends betWeen sideWalls 30 and 32 at 
bottom Wall 38 and supports a retainer clip 37a Which, in its 
Working position shoWn, is disposed such as to minimiZe a 
successful effort to separately remove from cabinet 24 a 
section of the ?ltration system 34 comprising a so-called 
?eld charging unit Without ?rst removing a separate ?lter 
unit, both to be described in further detail herein. 

[0035] As also shoWn in FIG. 2, a portion of a control 
circuit for the ?ltration system 34 is illustrated mounted on 
the interior of sideWall 30 in a position readily accessible for 
service but also out of the Way and relatively secure from 
tampering or being a cause of injury due to misuse. The 
portion of the control system illustrated includes a high 
voltage poWer supply unit 34p, a transformer 34! and high 
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voltage conductors 34x and 34y extending from the power 
supply 34p to conductive paths associated With the IFD 
?ltration system 34, as Will be explained further herein. One 
advantage of the arrangement of the poWer supply and 
transformer as described hereinabove is that a transformer is 
provided as a step doWn transformer to tWenty-four volts AC 
from one hundred tWenty volts AC, for example. PoWer 
supply 34p receives loW voltage poWer from the transformer 
34!. Thus, at least certain components in the cabinet 24 
including the transformer 34! and its input to the poWer 
supply 34p are operated at loW voltage. 
[0036] Referring further to FIGS. 3 and 4, in FIG. 3, there 
is illustrated a portion of loWer sideWall 32 With bracket or 
frame members 25 and 29 removed to illustrate a ?ltration 
system sideWall mounting bracket, generally designated by 
the numeral 44. Bracket 44 includes ?rst and second spaced 
apart ?anges 46 and 48 providing a channel therebetWeen 
for receiving a side edge of condensate collection pan 23, 
not shoWn in FIG. 3. Bracket 44 includes third and fourth 
spaced apart ?anges 49 and 50 coextensive With ?anges 46 
and 48, generally parallel thereto and de?ning therebetWeen 
a channel for receiving in supportive relationship a side edge 
of ?ltration system 34, as illustrated in FIG. 3. 

[0037] As shoWn in FIG. 2, opposite cabinet sideWall 30 
supports a second support bracket, generally designated by 
the numeral 52. Referring primarily to FIG. 4, Wherein 
cabinet 24 has been removed for illustration purposes, 
support bracket 52 is illustrated in further detail and includes 
spaced apart parallel ?anges 53 and 54 for receiving an 
opposite edge of condensate pan 23, also not shoWn in FIG. 
4. Bracket 52 also includes spaced apart ?anges 55 and 56 
Which are generally coextensive With and parallel to ?anges 
53 and 54. Flanges 55 and 56 de?ne therebetWeen a channel 
for receiving an opposite side edge of ?ltration system 34 
slidably therein. Both of brackets 44 and 52 are connected 
to their respective sideWalls 32 and 30 by suitable mechani 
cal fasteners and may be secured in shalloW standoff posi 
tions from the cabinet sideWalls by respective bosses. As 
shoWn by Way of example in FIG. 4, fastener receiving 
standoff bosses 57 are supported by a depending ?ange 59 
and a Web 60 of bracket 52, as illustrated. Bracket 44 is 
provided With a corresponding ?ange and Web for support 
ing standoff bosses Which alloW bracket 44 to also standoff 
slightly from sideWall 32. As shoWn in FIG. 4, bracket 52 
includes a generally rectangular opening 61 in Web 60 for 
receiving a portion of a housing 61a for electrical connec 
tions associated With the ?ltration system 34 and Which Will 
be described further herein. 

[0038] As further shoWn in FIG. 4, as Well as FIGS. 6 and 
7, ?ltration system 34 is further supported at bracket 52 by 
a secondary or intermediate, electrically nonconductive 
bracket, panel or so-called rail, generally designated by 
numeral 64, Which is nested Within the channel of bracket 52 
formed betWeen ?anges 55 and 56. Intermediate bracket 64 
includes a ?rst lateral ?ange 65 spaced from and parallel to 
a second lateral ?ange 66 Which is spaced from and parallel 
to a third lateral ?ange 68. Flanges 66 and 68 are intercon 
nected by a Web 67 While ?anges 66 and 65 are intercon 
nected by a Web 63 comprising a continuation of Web 67. 
Bracket 64 is substantially coextensive With bracket 52, is 
removably received therein and may be mounted on and 
secured to bracket 52 at respective spaced apart ?ange 
portions 64a and 64b, for example, and using conventional 
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mechanical fasteners, not shoWn. In this Way, bracket 64 
may be removed from bracket 52 When required. 
[0039] Filtration system panel or bracket 64 is adapted to 
receive, in cooperation With mounting bracket 44, the ?l 
tration system 34 Which includes a ?lter unit 70 and a ?eld 
charging unit 72 separable from each other and cooperable 
With each other to form the ?ltration system 34. Filter unit 
70 is supported betWeen ?anges 65 and 66 of panel or 
bracket 64 and betWeen ?anges 49 and 50 of bracket 44. 
Field charging unit 72 is supported betWeen ?anges 66 and 
68 of panel or bracket 64 and also betWeen ?anges 49 and 
50 of bracket 44. Filtration system 34 may be slidably 
removed from bracket 44 and panel or bracket 64 through 
the opening provided in cabinet 24 When panel member 26b 
is removed from the cabinet and When clip 37 is removed 
from the position shoWn in FIG. 2. 
[0040] Referring noW to FIGS. 8 and 9, the ?lter unit 70 
is characterized by a generally rectangular perimeter frame 
74 including a substantial opening 76 formed therein and 
also of a generally rectangular con?guration. Frame 74 is 
adapted to receive and support a ?lter core assembly 78, 
FIGS. 8 and 9, comprising plural side-by-side contiguous 
?lter elements 80. Filter elements 80 are constructed essen 
tially like corresponding ?lter elements described in US. 
patent application Ser. No. 11/205,656 and may also be 
characterized as someWhat planar honeycomb-like struc 
tures. Accordingly, each ?lter element 80 is provided With 
plural parallel air ?oW passages extending therethrough 
Whereby air may pass through each ?lter element and the 
core assembly 78 in the direction of arroW 81. Each ?lter 
element 80 is provided With an electrically conductive 
surface 82, FIG. 9, Which may be provided by printing With 
a conductive ink on the surface of the ?lter element. Each 
?lter element 80 is also provided With opposed slots 83 and 
84 Which are of different Widths. Slots 83 intersect conduc 
tive surface 82, as shoWn in FIG. 9, but slots 84 do not. Filter 
elements 80 are formed of a suitable dielectric material, such 
as extruded polypropylene, except for the conductive sur 
faces 82. 

[0041] Accordingly, in keeping With the construction and 
arrangement of the ?lter elements described in co pending 
application Ser. No. ll/205,656, ?lter elements 80 are 
stacked contiguous With each other, secured to each other 
With a suitable adhesive and are arranged alternately such 
that every other element has its slot 83 disposed adjacent a 
slot 84 of the adjacent element. In this Way, a high voltage 
electrical charge potential may be imposed on the conduc 
tive surfaces 82 by respective elongated conductor strips 88a 
and 88b extending across opposite ends of the elements 80 
Within slots 83 and 84, FIGS. 8 and 9. Accordingly, an 
electrical ?eld is created across the ?oW passages Which 
extend through the respective ?lter elements 80 to attract 
and retain particulates in the air stream ?oWing therethrough 
as also taught by US. Pat. No. 6,749,669 issued on Jun. 15, 
2004 to Gri?iths, et al., Which patent is also incorporated 
herein by reference. 
[0042] As shoWn in FIG. 8, the ?lter element stack or core 
assembly 78 may be disposed on frame 74, betWeen opposed 
spacers 90 and betWeen the frame and a perimeter cover 
member 92 having an opening 93 therein of substantially the 
same dimensions as the opening 76. Cover member 92 may 
be releasably locked to frame member 74 by spaced apart 
elastically de?ectable ?ngers 94 formed on frame 74, see 
FIG. 9, and disposed in suitable cooperating openings 96 
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formed on cover member 92. Frame member 74 also 
includes a ?ange 74c projecting from one side thereof to 
facilitate grasping the ?lter unit 70 for insertion in and 
removal from cabinet 24. 

[0043] Referring still further to FIG. 8, electric potential is 
applied to the ?lter elements 80 at the conductive strips 88 
by conductors 100 and 102 having suitable resistor elements 
connected thereto, respectively, and each generally desig 
nated by the numeral 104. A conductive path is further 
provided, as shoWn in FIG. 10, by spaced apart electrical 
contact elements 106 Which project outWardly from a side 
Wall 74a of frame 74, are retained in cooperating slots 74b 
also formed in sideWall 74a and are suitably connected to 
conductor means 104a associated With the respective resis 
tors 104. In this Way, high voltage electric potential is 
applied to the ?lter elements 80 by Way of the respective 
conductors 100 and 88a, and 102 and 88b and resistors 104, 
respectively. Accordingly, the ?lter unit 70 is preferably 
constructed substantially similar to the ?lter units described 
in the aforementioned patent and patent applications. 
[0044] Referring further to FIG. 8, the frame 74 also 
includes a laterally projecting tab 74d formed on sideWall 
74a and operable to engage a sWitch mounted on panel or 
bracket member 64 When the ?lter unit 70 is disposed in its 
Working position and supported by the panel or bracket 
member 64 and the bracket members 44 and 52. For 
example, referring brie?y to FIG. 5, there is illustrated a 
lever actuated sWitch 114 suitably mounted on bracket 
member 64 betWeen ?anges 65 and 66 and including an 
actuating lever 116 Which is operable to engage the tab 74d 
on frame 74 When the ?lter unit 70 is disposed in its Working 
position shoWn in FIG. 4. When the ?lter unit 70 is With 
draWn from its Working position, sWitch actuator 116 dis 
engages from tab 74d and sWitch 114 opens to shutoff 
electrical poWer at least to the high voltage poWer supply 
34p. SWitch 114 is mounted on panel or bracket member 64 
on a suitable support part 115 removably secured to bracket 
member 64 by a mechanical fastener 117, see FIG. 5. 
Alternatively, sWitch 114 or a second sWitch, not shoWn, 
may be positioned to be engaged by the ?eld charging unit 
72 so that, if the ?eld charging unit Was removable from 
cabinet 24 Without ?rst removing ?lter unit 70, poWer to the 
?ltration system 34 Would also be shut off. 
[0045] Referring noW to FIGS. 11 and 14, the ?eld charg 
ing unit 72 is illustrated. Field charging unit 72 is similar in 
many respects to the corresponding ?eld charging unit 
described in co-pending application Ser. No. ll/205,656. 
Field charging unit 72 includes a generally rectangular thin 
Walled stainless steel, or similar metal, charging plate or 
so-called earth plate 120, having roWs and columns of 
relatively large rectangular openings 122 formed therein, as 
illustrated. Plate 120 is suitably supported on a grid-like 
frame 124 Which is provided With roWs and columns of 
interconnected support members 126 and 128, respectively, 
and providing support for elongated electrically conductive 
pin support members 130 and 13011, each supporting plural, 
spaced apart axially projecting electrical charging pins 132 
similar to the arrangement described in US. patent appli 
cation Ser. No. ll/205,656. 
[0046] Pin support members 130 and 13011 are each con 
nected at one end to a bus bar member 134 also supported 
on frame 124 and in electrically conductive communication 
With a conductor 136 and a contact member 138 suitably 
secured to conductor member 136 via member 13011. Pins 
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132 and their respective support members 130 and 13011 
together With bus member 134 and conductor 136, are 
supported on frame member 124 and retained thereon by a 
rectangular grid-like cover member 140 having a set of 
openings 142 formed therein aligned With and correspond 
ing generally in siZe to openings 127 formed betWeen the 
support members 126 and 128. When the charging unit 72 is 
assembled, the pins 132 project toWard and are generally 
centered in the openings 122 of the charging plate 120, see 
FIG. 14. 

[0047] Referring noW brie?y to FIGS. 12 and 13, a side 
Wall 12411 of frame 124 supports contact member 138 in the 
position illustrated in FIG. 12, standing olf slightly from the 
sideWall and clamped betWeen the sideWall 124a and a 
depending ?ange 14011 of cover 140. As also shoWn in FIG. 
12, contact member 138 has a part 138a suitably connected 
to conductor 136. High voltage electric potential is applied 
betWeen the array of pins 132 and the ?eld charging or earth 
plate 120, by Way of the contact member 138, conductor 
136, endmost pin support member 13011, FIG. 11, the bus bar 
134, pin support members 130 and, as shoWn in FIG. 13, by 
Way of a contact member 146 supported by frame 124 and 
standing off from sideWall 12411. Contact member 146 is 
suitably secured to plate 120 by fastener means 148, as 
shoWn in FIG. 13. Still further, FIG. 13 illustrates hoW ?eld 
charging plate 120 is secured to frame 124 by one or more 
mechanical fasteners 150, one shoWn by Way of example. 
[0048] Referring noW to FIGS. 6 and 7, the panel or 
bracket 64 is provided With means for conducting high 
voltage electric potential to the contacts 106 for the ?lter unit 
70 and to the contacts 138 and 146 of the ?eld charging unit 
72 to provide the requisite intense electric ?eld operable to 
provide the advantageous ?ltration process of the ?ltration 
system 34. The conductors 34x and 34y, FIG. 6, are trained 
through suitable strain relief and anchoring means 63a and 
63b, Which means are preferably molded into the Web or 
Wall 63 of panel or bracket member 64. A generally rectan 
gular enclosure perimeter Wall 630 is formed on the Web 63 
and Which is closed by a removable cover 61a, see FIG. 4. 
Conductors 34x and 34y are suitably connected to conduc 
tors 160 and 162, respectively, FIG. 6, Which in turn are 
connected to elastically de?ectable contact members 163, 
164, 165 and 166, respectively. Elastically de?ectable con 
tact members 163 and 165 are supported on Web 63 and 
project through spaced apart openings 63d, and contact 
members 164 and 166 are supported on Web 67 and project 
through spaced apart openings 67d, and are operable to 
engage the contacts on the ?lter unit 70 and the ?eld 
charging unit 72. For example, When the ?eld charging unit 
72 is disposed in the Working position shoWn in FIG. 4, 
contact members 164 and 138 are engaged With each other 
While contact members 166 and 146 are engaged With each 
other to provide a high voltage potential betWeen the pins 
132 and the charging or earth plate 120. In like manner, 
contact members 163 and 165 engage the respective spaced 
apart contact members 106, FIG. 10, When ?lter unit 70 is 
slidably disposed in the cabinet 24 in the Working position 
shoWn in FIGS. 2, 3 and 4, and as described hereinbefore. 

[0049] As further shoWn in FIG. 7, Web 63 of panel or 
bracket member 64 supports a so-called shorting member, 
generally designated by numeral 170 and including spaced 
apart elastically de?ectable metal contact members 172 and 
174 Which are integral With a generally rectangular ?at plate 
frame or support part 176 suitably mounted on Web 63 and 










